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Chado: Open Source Database

®® 0

Sequence Companalysis General Organism

e Collaborative relational database ~15 people.
— Flybase/Harvard
— GMOD Consortium

« Composed of several modules
* Freely available as open source

« Many support tools under development by several
laboratories. (see www.gmod.org)



Annotation attributes

protein

CDS

transcript

exon

gene

!

Genomic Contig

Annot. Attribute terms

Gene name
EC#

Gene sym
GO

eatureprop:

type id =
value =

cvterm:
cv_id
cvterm_id
name



m— Feature (

Featureloc

featureloc:
nbeg =z
nend =w
rank =1
locgroup =0
srcfeature_id =

featureloc:

nbeg = x

nend =y

rank =0
locgroup =0
srcfeature_id =*

» NNNN-g

Scaffold mappings

featureloc:

nbeg = x

nend =y

rank = 0
locgroup =1
srcfeature_id =

» NNNN-g

Genomic scaffold

» Contigs



Multiple alignments

member sequence member sequence
—— Multiple
alignment p |
feature featureloc: eatureloc:
nbeg =z nbeg =z
nend =w nend =w
locgroup =0 locgroup =0
residues = [text] residues = [text]
srcfeature_id = srcfeature_id =*
featureloc: featureloc:
nbeg = X nbeg = X
nend =y nend =y
rank = 2 rank = 3
locgroup =0 locgroup =0
residues = [text] residues = [text]

srcfeature_id = member sequence  member sequence  srcfeature id =



Seqguence variations
SNPs (redundant mapping to protein)

— SNP =S protein
featureloc _ featureloc:
feat_umk_)C' residue_info = “1”
residue_info = “T” nbeg =z
rank =1 nend =z
locgroup =1 rank = 0
locgroup =1

srcfeature_id = ™

featureloc: featureloc:
residue info = “A” residue_info = “G”
nbeg = x rank = 1
nend = x locgroup =0
rank = 0
locgroup =0
srcfeature_id =
A=>G

Genomic Contig



Chado

No serious performance issues
Many labs

Modular
— Sequence module is stable

Extensive use of CV-terms
Usage of datatypes documented



Workflow Computes

Blast

Position effect *-*T@

(conserved gene
order)

— SNPs

1608}y
MUMmer Pmoe (7 -,
I

PRomer MUMmMmer ’%_ :
Gene families -
_ COGS PROmer

— Paralogs

Primary output: BSML-XML



Data Prep For Comparative

GenBank Files
EMBL Files
Custom Files
XML

-GFF

-BSML
TIGR Original DB

SML

Analysis
|
§:—| | GMOD —
104 —— Consortium > ~
—_E — _
Chado

—p

plastp
COG
PE

X,

SNPs

MUMmer

R R

PROmer




Sybil

« Sibyl ancient Greek word sibylla, meaning

prophet, someone who speaks by divine
Inspiration;

 Workflow system + chado db + interface



Sybil

* Workflow system - chado db

* Interface
— Three-tiered perl architecture
— Pushes pages to web browser
— Many reports
— All graphics are in svg



Sybil-searches

o All v all blastp searches

 Mummer
— Nucleotide
— Proteln



Syblil-clustering

e Jaccard -- paralogs
— pairs of proteins form networks
— Edges of networks are evaluated
— Scoring system set by user

e COGs — hidirectional best hits

e Jaccard COG-clustering
— transitive closure
— forms Jaccard reps from all genomes
— multiple Jaccard reps from same genome.



Sybil-smoothing

e Position effect

— pairwise protein matches to identify distinct sequence segments
in which the gene order and orientation are conserved.

— window_size, gap_penalty, gene_count_cutoff,
gene_length_cutoff, min_matches_per_window , orientation

« Collection of genes into blocks based on J-COGs



bmal-vs-cbal-2-4 - Mozilla

. File Edit Miew Go Bookmarks Tools Window Help
Pk |k |
:
44 BLOCK(S) OF SIZE 4
[RGAPS 0->11;1-215:2->15;3->2;4->1 ] [TGAPS 0->15;1->15;2->10;3->3;4->1 ]

Ic%q ref=bmal_14972 assembly [2321008-2362910] tgt=chal 35 assembly [1353380-1370854] 3523tp [
mO7Za6: hypothetical protein mO0530: CBGOG093 —
mO7E67: Ras protein let-60, putative m00535: CBGOE03E
mMOTZ32: Ankyrin repeat mo0155: CBGOG03S

fc%:l ref=bmal_14972 assembly [2551960-2568777] tgt=chal &2 assembly [1223804-1232658] 52.5 top
m07318: hypothetical protein mao01a1: CEBG17506
m07313: hypothetical protein mao437: CBG17507
m07320: hypothetical protein ma0173: CBG17503
mO7321: hypothetical protein mo0z46: CBG17509

Ic%!l ref=bmal_14972 assembly [4167550-4179032] tgt=chal 87 assembly [3730641-3749526] 87.7 top
ma7534: cAkMP-dependent protein kinase requlatory chain, putative mo1110: CBG14732
ma7535: cAMP-dependent protein kinase requlatory chain, putative mao4a1: CBG14731
mO7336: Conserved hypothetical protein, putative mad1020: CBG14763
mOT337: Fibronectin type [l domain containing protein moo132: CBG14763

I:T‘ﬂl ref=bmal_14972 assembly [4277328-4298711] tgt=chal 35 assembly [1088555-1106358] 3515 top
ma7557: Conserved hypothetical protein, putative mao0133: CEBGO6019
m07558: Phosphate carrier protein, mitochondrial precursor, putative mi0Z2693: CEBGOG0Z0
mO7360: nuclear receptor NHR-G7, putative ma00&1: CEBGOG0Z4

ng ref=bmal_14972 assembly [4312629-4322507] tgt=chal 69 assembly [609782-631716] 69.7 top
mO7562: hydrolase, carbon-nitrogen family protein maooay: CBG13313
mO7562: hydrolase, carbon-nitrogen family protein moo0148: CBG13314
m07562: hydrolase, carbon-nitrogen family protein mao112: CBG135323
mO7363: Translocon-associated protein, delta subunit precursor, putative  m00145: CBG13316
mO7363: Translocon-associated protein, delta subunit precursor, putative  m00050: CBG1 3321
mO7364: LDZ9159p-related mO0o&1T: CBG13317
mO7564: LDZ29159p-related mO0o05E: CBG13322
ma7565: Zinc finger, CZHZ type family protein mao0161: CBG13314
mO7a65: Zinc finger, CEHE type family protein mao0s0: CBG13513

Ic%fl ref=bmal_14992 assembly [813900-851348] tgt=cbhal 138 assembly [2336561-259646] 138.3 top
m10340: hypothetical protein mao0115: CBG11621
m10341: 5HZ domain containing protein mao0137: CEG11620 =




bmal-vs-cbal-2-4 - Mozilla

. File Edit Yiew Go Bookmarks Tools Window Help
IR |
e
bmail-vs-cbal-2-4
SYNTENIC BLOCK SIZE HISTOGRAM
read 653 syntenic blockis)
read 1383 distinct syntenic reference genes
read 13871 distinct syntenic target genes
genefmatching gene counts differ for 300 block(s)
ref-tgt counts differ for 280 hlockis)
+ 1 hlock(s) of size §
[rgaps 5-=1] [tyaps 5-=1]
+ 1 block(s) of size ¥
[rgaps 2-=1] [tgaps 1-=1]
+ i block(s) of size &
[rgaps 1-=2;3-%3;4-=1 ] ftfgaps 1-=1;3-=2;4-2;5-21 |
+ 16 blockis) of size 5
[fgaps 1-=8;2-=4;3-=24->2 | [tgaps 0-=3;1-=4,;2-=3;3-+9;0-=1 ]
+ 44 block(s) of size 4
[rgaps 0-=11;1-=15;2-=15;3-=Z;4-=1 | [tgaps O-=151-2153;2-=10;3-=3;4-=1 ]
+ 34 hlockrs) of size 3
[fgaps 0-=46;1-=33;2-=10;3-=4,4-=1 | tgaps 0-=48;1-=27;2-=14;3-»3;4-=2 |
* 433 block(s) of size &

[roaps O-=424;1-249;2-210,3->5;4->5 ] [fgaps 0-=385;1-249;2-235;3->19;4-25 ]
TARGET SYNTENIC BLOCKS LISTED BY CHROMOSOME/ASSEMBLY ID
Target syntenic blocks grouped by target chromosomesassembly number:

+ 11 12 14314

e 4142 43

« 21 392

+ B1

« 71727374

« 01

+ 91 5.2 9.4 34 3.5 36 5.7 9.8 3.3 310 311 312 314 374

« 101 102 103

« 110 112 113 114 115 116 117

« 121 122 123 124 125 126 127 128 129 1210 1211 1212 1213 1214 1215

+ 131 132 133 134 135 136 137

« 141

« 171 172 173 174 175 176 17.7 176 17.9 1710 1711 1712 1713 1714

+ 181 182

« 131

« 201 202 20.3 =
4] Il 3




Microbial Synteny Tools: Match Table Display Launcher

Streptococcus pneumoniae strains comparison (pneumo)

Select Match Analysis: ; Position Effect ixl

Select Molecules for Analysis {Top molecule will be made reference molecule)

5 pnat
S.pyogenses

S.pneumoniae 670

Subimit | Hesetl

S.pneumo TIGR4 chromosome  [2]
S.pneumo RE chromosome

chromosome
S.agalactiae main chromos

S.pneumo RE chromosome

=< Remaoye |

5.agalactiae hiddh chromos

Click on Submit to Launch Match Analysis Tool

S.pneumo TIGR4 chromosome

A == | S.pneumno G4 pseudochromo

Questions? Comments? Please feel free to send us feedback! I

lhy'p othetical protein

ihy'p othetical protein

conserved hypothetical protein, degenerate

L]

-|xanthj.ne phosphoribosyltransferase

|_I Hanthine phosphorbosylransferase

_ixa.nth.ine phosphorbosylransferase

- xanthine permease

_|Nucleob age:cation symporter for xanthine

_|xanthjnaﬁ3:racﬂ permesse family protein

restriction endonnclease 3suRA

|d.pnA protein

|

| |

|DNA adenine methylase

-|Dan protein

|_|Restdctlon systermn of 3. pneumonize

L

-|ty'pe II restiction endomuclease Dpol

|_iT}rpe I restricton enzyme Dpnl (dpnC)

|

|cons erved hypothetical protein

|_!C0ns erved hypothetical protein

_|u.ncha:racte.rizad domain 1, putative

-|ga.1actuse—1 -phogphate widylyltransferase

|_|Galactose 1-phosphate uridylyltransferase

_lgalactose—1 -phosphate nridylyltransferase

-Lgalactokj.nase

_lGalactokmase

_Lgalactokinase

galactose 0peron repressor

GalR, member of GalR-Lacl family of ranscriptonal
regulators, binds DRNA; regulator of gal operon

[suga:{—bjndj.ng transcrptional regulator, Lacl family

-|alc0h01 dehydrogenase, ginc-containing

|_|Alc ohol delyrdrogenase

_|a.lc ohol dehydrogenase, zinc-containing, putative

[ |

| [

alcohol delydrogenase, zine-contalning, putatve




Displays

Tri-tryp: comparative image for T. brucel
chromosome 2

Whole genome: T. brucel v. Leismania
C. briggsae: 6.4Mb

Strep: several strains
Methods
Documentation




Last comments

e Uses:

— >10 faculty projects
e Analysis
e Annotation
e In combination w/ Manatee

— External web displays
— Three jamboree-style projects {I\;yppes}g””
e http://sybil.sourceforge.net/ ="



e Supported by
— Chado open source db
— Sourceforge version control
— Enthusiastic engineers
— BSML-XML
— Workflow
— Several alignment methods
— Smoothing algorithms
— Multiple platforms
— API




bing badda boom.
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